A novel mammalian HORMA domain-containing protein, HORMAD1, preferentially associates with unsynapsed meiotic chromosomes.
HORMA domain-containing proteins regulate interactions between homologous chromosomes (homologs) during meiosis in a wide range of eukaryotes. We have identified a mouse HORMA domain-containing protein, HORMAD1, and biochemically and cytologically shown it to be associated with the meiotic chromosome axis. HORMAD1 first accumulates on the chromosomes during the leptotene to zygotene stages of meiotic prophase I. As germ cells progress into the pachytene stage, HORMAD1 disappears from the synapsed chromosomal regions. However, once the chromosomes desynapse during the diplotene stage, HORMAD1 again accumulates on the chromosome axis of the desynapsed homologs. HORMAD1 thus preferentially localizes to unsynapsed or desynapsed chromosomal regions during the prophase I stage of meiosis. Analysis of mutant strains lacking different components of the synaptonemal complex (SC) revealed that establishment of the SC is required for the displacement of HORMAD1 from the chromosome axis. Our results therefore strongly suggest that also mammalian cells use a HORMA domain-containing protein as part of a surveillance system that monitors synapsis or other interactions between homologs.